We demonstrate rapid imaging using dual-microcomb interferometry. One of the soliton microcombs is spatially dispersed into two dimensions to record spatial information and the image is read out by multi-heterodyne with the second microcomb.
Experimental setup for the dual-microcomb-imaging. Two on-chip silica microresonators are used to generate soliton microcombs for imaging. One of the microcombs is dispersed by a VIPA and a grating to create a 2D spectral shower. The spectral shower is focused on the target to encode object information on the spectrum. The encoded spectrum is then retrieved by heterodyning with the other comb having a slightly different repetition rate.
To demonstrate the method, a USAF 1951 test target (negative) is imaged. In a first measurement, two silica microcombs with repetition rates close to 9.39 GHz and a repetition rate difference of 1.5 MHz are used. The power spectrum of one of the microcombs is shown in Fig. 2(a) and features a sech 2 -shaped spectral envelope. By recording the interferogram of the dual-comb and processing the signal in the frequency domain, we can retrieve the spectral modulation from the imaged target (Fig. 2(b) ). This 1D spectrum is sorted into a 2D matrix with each column being one VIPA FSR to recover the image, as shown in Fig. 2(c) . The integration time to obtain the spectrum in Fig. 2(b) is 5 µs, i.e., a frame rate of 200 kHz for imaging. In a second experiment, we use two 1.86 GHz microcombs (see Fig. 2(d) ) to increase the pixel number. The repetition rate difference between these two 1.86 GHz microcombs is 0.7 MHz. A similar spectrum representing the target can be obtained in 10 µs (100 kHz frame rate) as shown in Fig.  2(e) , and an image of 3 horizontal bars can be reconstructed (Fig. 2(f) ). The 1.86 GHz microcombs also enable resolution of more complex patterns, e.g., number '4' on the USAF1951 as shown in Fig. 2(g) .
In conclusion, we have demonstrated rapid dual-comb imaging with a frame rate up to 200 kHz using soliton microcombs. This fast imaging technique can find applications in life science. For example, it can be used in flow cytometry to monitor the flow of particles.
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